Introduction
THE CARDIOVASCULAR AREA is one of several fields of the US-USSR Exchange in the Field of Medical Science and Public Health in which cooperative research programs are being developed in accordance with the Agreement between the Government of the United States of America and the Government of the Union of Soviet Socialist Republics. This agreement was signed in Moscow on May 23, 1972. The National Heart, Lung, and Blood Institute, the US coordinating institution for the cardiovascular portion of the agreement, is currently developing collaborative efforts between American and Soviet scientists in the following areas: Pathogenesis of Arteriosclerosis, Management Angiograms of 33 patients with arteriovenous aneurysms (AVA) of the brain at different sites were studied. They were divided into two groups according to the angiographic findings: 1) composed of a conglomerate of pathologically deformed vessels and afferent arteries and efferent veins (31 observations) and 2) composed of apparent direct communication between arteries and veins without conglomerate formation (two observations).
The AVAs in group 1 presented various appearances. Most often, the body of the aneurysm had an irregular, rounded shape (26 observations), and, much less often, it was wedge-shaped, with the base of the wedge toward the brain surface (five obser-Address for reprints: Assistant Director for International Programs, National Heart, Lung, and Blood Institute; National Institutes of Health, 9600 Rockville Pike, Bethesda, Maryland 20014. ment which was signed June 28, 1974, in Moscow. During the first few years of cooperation, there has been a substantial exchange of scientists, delegations, techniques, publications and information. One of the objectives of the exchange program is to explore ways to increase the utilization of Soviet medical literature by American clinicians and scientists, and vice versa. It was decided that one way to accomplish this exchange of information would be for Soviet scientists to furnish the US with abstracts of recent and important papers dealing with cardiology. These would then be edited by the National Heart, Lung, and Blood Institute and published as an annual feature in Circulation, An Official Journal of the American Heart Association. The abstracts would thus reach all the readers of Circulation, including virtually all the cardiovascular investigators in the US. The choice of articles, and the content of the abstracts, is the prerogative of the Soviet investigators. The following abstracts are the fifth set submitted to the National Heart, Lung, and Blood Institute for publication from the Soviet Union. vations). The different appearances were due to the size of the AV shunt, the degree of development of collateral blood flow and the location of the AVA.
The participation of particular arteries in the blood supply is determined by the site of the AVA, by the severity of disturbance of cerebral flow, and associated development of collaterals. A blood supply from aberrant arteries is uncommon.
Angiometry revealed that the extracranial portion of the internal carotid artery was enlarged in diameter and paralleled the enlargement of the afferent artery to the AVA. The size of an AVA did not depend directly on the duration of disease or on the site of the aneurysm. The nature of the clinical manifestations did not depend on the size of the AVA, but the tendency of microaneurysms to hemorrhage was noted.
MOLECULAR BASIS OF CARDIAC INSUFFICIENCY E. I. Chazov
National Research Center of Cardiology, Academy of Medical Sciences of the USSR, Moscow, USSR, "Kardiologiia," 1975, (10):12 This study concerns four systems which contribute 581A VOL 58, No 2, AUGUST 1978 to the processes of contraction and relaxation of the myocardium. The author suggests that a lowering of the capacity of the calcium pump of the sarcoplasmic reticulum is not only one of the earliest mechanisms in the development of myocardial insufficiency, but also the principal one. The lowering of the activity of Ca-Mg dependent, Ca-transporting ATPase plays a basic role here. A method has been developed for isolating this enzyme from the myocardium. The author sees interesting scientific prospects in the study of the quantity and activity of the enzyme at various stages of development of cardiac insufficiency, as well as the stimulating action of cyclic AMP and cardiac glycosides on this enzyme. It will be necessasry to reexamine the concept that the ATP synthesized in the myocardium is the substrate that supplies energy directly to its users, the myofibrils, the sarcolemma and the reticulum. When a cardiac tissue cell culture is treated with inhibitors of energy processes, contraction ceases quickly, but the cells retain practically the entire supply of ATP. The ATP molecule is too large to pass through the cell membrane. The principal energy source for the processes responsible for myocardial contraction is the creatine phosphate synthesized from ATP in the mitochondria and the subsequent resynthesis in the myofibrils of the ATP. The most important factors in the regulation of this process are the quantity and activity of creatine phosphokinase isoenzymes, the Mg ion content, and the activity of the enzyme ATP-translocase which transports ATP from the matrix of the mitochondrion to its membrane, where contact takes place between ATP and creatine phosphokinase. This serves as the starting point for further study of the molecular basis of cardiac insufficiency.
It will be necessary to study the enzymatic activity of actomyosin complexes and the functioning of the genetic apparatus of the cardiac cell in accomplishing contraction, in particular, the rate of ATP hydrolysis by actomyosin complexes and several aspects of myocardial metabolism. One of these is the mechanism of action of steroid hormones on the myocardium. Experimental findings have been obtained which explain, for instance, the mechanism of action of anabolic agents on the ischemic myocardium, and which also provide information regarding the mechanism of digitalis action on the myocardium, on the molecular level, and the possible mechanisms for the genesis of "digitalis" arrhythmias connected with the development of insufficiency of the energy supply of the K-Na pump with inhibition of the return of potassium to the cell. This paper analyzes surgical treatment of different forms of symptomatic hypertension. The author suggests the following classification of symptomatic hypertension: 1) Renal hypertension; 2) hypertension with disease of the aorta and its branches; 3) hypertension of adrenal origin; and 4) hypertension due to disease of the central nervous system. The author points out that surgical treatment produces regression in many forms of symptomatic hypertension.
The data deal with surgical treatment of 476 patients with coarctation of the aorta. Direct anastomosis of the aorta was performed in 29% of the cases, and 59% of the cases underwent prosthetic procedures. Seventy-three percent of the patients were older than 15 years of age. During the last five years, no deaths were reported in patients who had resection of coarctation of the aorta.
The characteristics of the clinical course and diagnosis of non-specific aortitis are described. One hundred fifty patients were examined. Hypertension, observed in 73 patients, was the most serious sympton of the disease. This paper presents a description of the surgical methods used in 73 patients with disease of the thoracoabdominal part of the aorta (patients with disease of the aortic arch branches were not included). Follow-up results are reported for 44 patients. The method of choice was resection with a prosthetic procedure.
Renovascular hypertension was found in 54% of 850 patients suspected of having the disease. Reconstructive surgery was performed in 204 of 354 patients. As for plastic surgery, the most important intervention was the performance of end-to-end distal anastomosis with the renal artery. In atherosclerosis, the operation of choice was transaortal endarterectomy. The mortality was minimal for surgery performed on only the renal artery. This paper presents the results of a study of renal pressor factors and morphologic changes in renal tissue during the initial and later stages of hypertensive disease.
On the basis of plasma renin activity (PRA) measured by radioimmunoassay, two groups of patients with stage IIA and IIB hypertensive disease were identified: 1) those with normal or elevated PRA and 2) those with low renin activity.
Of 16 From the viewpoint of the development of pathogenetic methods of therapy, one must distinguish between neurogenic, coronarogenic, metabolic (including electrolytic), hormonal, and toxic disturbances of rhythm and conduction. This paper reports on the effectiveness of using diphenylhydantoin for the treatment of arrhythmias connected with marked organic pathology of the central nervous system, as well as on the effectiveness of long-term therapy with tranquilizers for functional disorders of higher nervous activity, including paroxysmal atrial fibrillation.
The desirability of using beta-blocking and adrenolytic agents in the treatment of arrhythmias related to coronary insufficiency is considered, and their mechanisms of action are discussed. Marked antiarrhythmic effects of aimalin in cases of ventricular arrhythmias are reported. The effectiveness of combining these drugs with agents influencing electrolyte balance and metabolism is indicated. Specifically, their combination with drugs which influence the membrane permeability to potassium ions and elec-trolyte balance is most effective for treating arrhythmias in patients with coronary atherosclerosis. On the basis of experiences of colleagues, it is emphasized that the findings reported by other authors concerning the high toxicity of quinidine and lidocaine, and especially their negative inotropic action, are exaggerated.
Among the most effective anti-arrhythmic drugs are compounds with a paralyzing effect on ectopic foci of excitation in the myocardium. The effect of these agents is explained by their selective influence on membrane permeability, especially to potassium ions. The need to select the correct doses for the desired effect is discussed.
The possibility and mechanism of compounds that influence the myocardial metabolism are considered for instance, the combination of cocarboxilase and vitamin B1, as well as inosin. The ability of taurine to prevent and abolish rhythm disturbances is reported. Data are presented on direct current defibrillation and the effectiveness of subsequent maintenance therapy with quinidine and lidocaine, as well as electrostimulation. Problems of drug therapy of atrioventricular block (with atropine, glucocorticoids, diuretics, stimulants and beta adrenergic agents) are discussed. Although an isometric stress test does not involve performance of external work, it requires considerable energy consumption and has a marked effect on the cardiovascular system. Isometric stress is observed in many forms of human activity: handgrip, weightlifting, etc. In order to use isometric exercise successfully as a stress test, it is necessary to be aware of its hemodynamic effect on human subjects. This study was conducted on 13 essentially healthy, male volunteers 25-31 years of age. A hand dynamometer was gripped with 50% of maximal possible grip strength (MPGS) and 100% of MPGS for 1 minute. Before and during the study, recordings were made of arterial blood pressure, ECG and echocardiogram. The hemodynamic parameters were calculated. Isometric exercise with 50% of MPGS for 1 minute in healthy people resulted only in an increase in diastolic arterial pressure. An effort of 100% of MPGS led to increases in systolic and diastolic pressures, increased heart rate, and a tendency toward increased stroke volume in the majority of the subjects. The authors suggest the possibility of using this test to detect coronary insufficiency and latent cardiac insufficiency, in view of the elevation of the stress on the heart under 583A VOL 58, No 2, AUGUST 1978 the influence of isometric load. The diagnostic value of this test will have to be determined in further studies.
HEMODYNAMIC PARAMETERS OBTAINED

ON THE FUNCTIONAL STATUS OF THE AORTIC ARCH BARORECEPTORS IN EXPERIMENTAL HYPERTENSION
Kh. M. Markov Institute of Pediatrics, Academy of Medical Sciences of the USSR, Moscow, USSR, " Kardiologiia," 1975, (8):23 Bioelectric activity of the aortic nerve was studied as a function of the simultaneous reactions of the arterial pressure in experiments on rabbits with normal arterial pressure and with arterial hypertension, and also in response to the administration of a number of vasoactive and neurotropic agents, such as noradrenaline, acetylcholine, angiotensin and tetraethylammonium. It was found that the electroneurogram of the aortic nerve in rabbits with renal and "coarctational" (constriction of the abdominal aorta) hypertension exhibited the same kind of volley activity, synchronous with systolic contractions of the heart, as did normotensive animals. The threshold of the transition volley activity of the aortic nerve into continuous activity with acute elevation of aortic pressure (brought about by administration of noradrenaline or angiotensin) and the threshold of disappearance of this activity after an acute drop in arterial pressure (brought about by administration of acetylcholine or tetraethylammonium or by acute hemorrhage) were both shifted upwards in the hypertensive rabbits as compared with normotensive animals. This is true to a greater extent of the first of the two thresholds. The depressor reaction to the administration of the ganglion-blocking agent, tetraethylammonium, was unchanged during the first two months after production of hypertension, except for the fourth and eighth weeks, when it was elevated.
On the basis of the findings, it is concluded that aortic arch baroreceptors perceive chronically increased blood pressure as normal, adequately reacting to additional acute increases and decreases in blood pressure. As a result, they strive to maintain the chronically elevated level of the arterial pressure and promote the stabilization of hypertension. Intraoperative hemodynamics were studied in 31 patients with preinfarction angina pectoris and in three patients with acute myocardial infarction in whom aortocoronary autogenous vein bypass was performed. Double aortocoronary bypass was performed in the three patients who underwent emergency surgery after acute myocardial infarction.
Hemodynamic studies were performed before, during and after the aortocoronary bypass operation. Cardiac output was recorded by means of an electromagnetic flowmeter. Blood pressure in the ventricles and atria was measured by direct puncture. After recording these parameters, the following hemodynamic indices were calculated, among others: cardiac and stroke indices, total peripheral resistance, ejection fraction and Vmax. The volume of blood flow in the aortocoronary bypass is of great importance in evaluating the effectiveness of the direct revascularization of the myocardium. In all the patients studied, this index ranged from 28 ± 5 -132 ± 5 ml/min. The analysis showed that the blood supply to the myocardium is more adequate at blood flows > 40 ml/min, and that the optimal blood flow ranges between 70-80 ml/min. Patients with lower blood flow through the bypass (< 40 ml/min) had acute focal myocardial lesions during the postoperative period. The interpretation of the ECG changes in the immediate postoperative period was difficult, due to alterations related to pericarditis and myocardial injuries during the operation.
Before the operation, patients showed high left ventricular end-diastolic pressure, and decreased cardiac index, ejection fraction and stroke volume, indicating reduced left ventricular performance. The insignificant rise in right ventricular peak pressure is explained by the increase in the total peripheral resistance in the pulmonary circulation. The work of the right and left ventricles decreased somewhat following the operation due to the decrease in the tension of the heart muscle following restoration of an adequate blood supply to the muscle. The sharp decrease observed in the enddiastolic pressure indicated improved hemodynamics of the left side of the heart, in particular, left ventricular contractility. There was a direct correlation between the end-diastolic pressure, cardiac index and ejection fraction. USSR, g"Kardiologiia," 1975, (10) :92 Plasma aldosterone, measured by radioimmunoassay, was studied in spontaneously hypertensive rats (SHRs) of the Okamoto-Aoki strain and in normotensive Wistar rats subjected to stress by immobilization. The adrenal biosynthesis of aldosterone (from 14c progesterone) and the metabolism of exogeneous 14c aldosterone in the liver were determined 584A CIRCULATION ABSTRACTS FROM THE U.S.S.R. simultaneously, in vitro. In the SHRs, there was an insignificant rise in the plasma aldosterone, a normal rate of biosynthesis of the hormone, and some reduction in its metabolic transformation in the liver. After 2 hours of immobilization, plasma aldosterone increased sharply despite the fact that the rate of aldosterone biosynthesis (in contradistinction to the biosynthesis of corticosterone) did not change significantly. Furthermore, the metabolism of 14c aldosterone in the liver slowed down still further under the influence of stress: after 3 hours of stress, the aldosterone content in the liver homogenate was greater, while the amount of one of its principal metabolites, 14c tetrahydroaldosterone, was smaller than in normotensive control rats subjected to the same kind of stress. Consequently, hyperaldosteronism, in this case, was not a result of increased adrenal aldosterone production in the adrenals, but was due to a slowdown of its destruction in the liver. This may be related to the suppression of the activity of the corresponding enzymes (reductases) in the spontaneously hypertensive rats, especially in response to neurogenic stress. On the basis of an analysis of data on the mechanisms of regulation of coronary blood flow (CBF), and the anatomic and functional characteristics of the blood supply to the myocardium under normal and pathologic conditions, it was shown that there is a great diversity and complexity of the effects produced by medicinal agents used for the treatment of chronic ischemic heart disease (IHD). This paper discusses possible reasons for the ineffectiveness of certain vasodilator drugs (dipyridamole, carbochromen, etc.) in some patients with IHD. The reasons are discussed in the context of experiments studying the effects of stimulating the stellate ganglion on the blood flow in the circumflex coronary artery of the dog, before and after intracoronary administration of adrenaline under conditions of increased and decreased coronary perfusion pressure.
THERAPY OF CHRONIC ISCHEMIC HEART
Consideration is given to the possibility of unfavorable effects of similar preparations on the mechanisms of local autoregulation of CBF at the level of arterioles and capillaries. This is manifested in a lowering of the basal tone of these vessels and exhaustion of their ability to dilate, accompanied by a heightening of the extravascular effects on CBF in the zone of ischemically altered myocardium, and still greater impairment of blood perfusion to these areas of the myocardium. Attention is called to the shunting effect of vasodilators, leading to a decrease in blood supply to ischemic parts of the myocardium in stenosing coronary atherosclerosis, and the development of a network of collaterals providing an additional source of blood supply to the myocardium.
A basis is given for the use of compounds whose therapeutic effect is associated with hemodynamic relief and reduction of the work of the heart (nitrites, beta-adrenergic blocking agents, etc.).
The question of the desirability of using glycosides in chronic IHD accompanied by heart failure is presented. It is discussed in light of data on: 1) the influence of changes in the contractile function of the myocardium, 2) systemic hemodynamics on the perfusion pressure in the coronary vessels and 3) the redistribution of blood flow in various portions of the myocardium.
The participation of collateral vessels in the mechanisms of compensation for coronary insufficiency is examined critically. It is suggested that medicinal preparations and exercise, which can actively stimulate the development of collateral vessels, may be prophylactic.
The data presented in the paper indicate that arterioles, capillaries and collateral vessels play an important role in the mechanisms of adaptation of the heart's blood supply to various factors under normal conditions, and particularly in myocardial ischemia.
Medicinal preparations which interfere with these mechanisms may have an unfavorable effect on the state of the coronary blood circulation, and, thus, should be used with caution.
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